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Comparative Analysis of Circling Approach Procedure Design
Standards Applied to Domestic Airports

o3

5

=

o)

m[Y
1o
ook

e §
o

oot
1o
=]

o
(L

!

Dong-kwan Jang
Department of Flight Operation, Far East University, Chungcheongbuk-do, 27601, Korea

0

o]
B 7 ol A Al714| 8 A= =AW 7 7] H(ICA0) 2] DOC 8168, 3] A H] 2~ 2 -3k A XH(PANS-OPS) B 1| = o
J(FAA)Q] Elnd HXHTERPS) T 3 7HA4] 7|52 & 8-8 AR 53], AT A 57 o] Hi ELECN
a1, v]= Eju) g AN TERPS)E 2013 o] $of = anmo uje) S35 7|8 443024 o
38 a7 AUA 7 2 el ol A A 7V A 758k AE X
TolAEolE i}owﬁ S At A &7 el A3 AT A= A 38

bt 131 715 5 A ol S o A2 ) WA S19 S Ao, bS5 et 7

gt o
[L_u

o —]E

O:

%
=™

i) Jl-u:
EN
:?:

}i
o
2
ﬂ

Y
o
e 5
An)
Ho
oot
Qémiro

to Mz oz B R
rg o
tlo L

In most countries, instrument flight procedures are designed by applying one of the following standards: the International Aviation
Organization's DOC 8168, Air Navigation Services and Operation Procedures (PANS-OPS), or the US Federal Aviation
Administration’s TERPS, Terminal Procedures. In particular, the circling approach procedure has many differences between the two
standards, and the US terminal procedure (TERPS) has become more complicated since 2013 by applying expanded standards
depending on altitude. The circling approach procedures are more risky than straight-in approach procedures because it involves
maneuvering the aircraft close to the ground at low energy for landing. In order to accurately understand these differences, this study
provides to distinguish by what criteria the circling approach procedure is designed according to individual domestic airports in Korea,
to calculate the radius for the range of circling approach areas that guarantee minimum obstacle avoidance during circling approach

maneuvers, and to present methods for performing safe circling approach procedures.
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Table 1. Aircraft approach category; PANS-OPS and US

TERPS.
%‘;‘:;%icryh Approach Speed (IAS)
A less than 91kts
B 91 kts or more but less than 121 kts
C 121 kts or more but less than 141 kits
D 141 kts or more but less than 165 kis

E 166 kts or more (but less than 211 kts)*

» For ICAO PANS-OPS
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ICAO PAN-OPS

{Visual Manoeuvring Area)

US TERPS
(Obstacle Evaluation Area)

a8 1. M2 7Y
Fig. 1. Circling approach area.
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Table 2. Minimum obstacle clearance (MOC).

slu| 1%

ICAO
PANS-OPS

Approach

R US TERPS

A 295 ft 300 ft

295 ft 300 ft

394 ft 300 ft

394 ft 300 ft

mo|Qlw

492 ft 300 ft
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Table 3. Bank angle & maneuvoring speed and straight

segment length.

Ao Bank Angle Maneu\(/loAri;l)g Speed Su'a]fizgﬁlezgg)lent
cat ngss " | TERPS PSESS “ | teres | P SESS " | TERPS
A 20 25 100 90 0.3 0.4
B 20 25 135 120 0.4 0.4
C 20 20 180 145 0.5 0.5
D 20 20 205 165 0.6 0.6
E 20 22 240 200 0.7 0.7

E 4. M3FZ 7Y He

Table 4. Criteria for circling approach areas.
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E | 694 4.5 45 4.6 48 5.0 5.3 5.5

ICAO PANS-OPST At ol whe} akze] o] §lo]
T AT o) m(R)S H-E-3T) vl= FAA 7
o] FEo] glo] gk Fe] 7S {83tz 2013\
295 E| FAAT TERPS 8260.3CE Eall A3 S0 3
B 5et7] el AA Sl FE n A= HA ek
e IS T A2 A A}
Fal ek o] AL Ha UL EMSL)E $Hilksh
S 67l THEO R vr o @M sl AollE 3] 9]
715 AFsh] iAot o= & A A 7] &%
3% w7 S &7 Frkske] Ak
7}a17] wit-olth.
ol A A19-2 ICAO PANS-OPS2] el 7|50z
of W} 1.68~6.94nm HEE ZE=th AL 2013

Zk

w ol
ol e

N
o Ll il

U
ol
ol

[:1
il
ofo
of

B
ro

i

Ho
D)
o

o M ‘ZNT N1 ool
_A\_jz

N OQI
]
ol

2
A O

v
ol
H

1=}
TERPS 8260.3C o] 12| @ 7|50 2 1.5-4.5 nm2| B S
=1} A3~8<€-2 20121 TERPS 8260.3C 0] H A 735} %
AHE 7IE O 1.5~5.5 nm 9] vhFe V1S A aL

o

A

¥, i

2.4 M3|FZ Feio] H| 2M
17 232013\ 59 29 B FAAE TERPS 8260.3C ©]&
o] T} o] %9 BgE V1] AlZH Aol & BT $13)

g 2o Zhzke] A 5 AdonnE As

275

U SEoll HBE Ms|FHT HA HAT|ES| H|n 24

YepdTh 5w ASHES 27 1.3 nm, 4.5 nm = A2 2A]
7 BE 1.5 nmollA] 1.7 nmE, C= 1.7 nmell 4] 2.7 nm&, D&
2.3 nmolA] 3.6 nm= G| ATk whEbA] A2 T CollA = 1
nm z}o]7} YA RE ThE Fell A= A Afo] 7t A 9§l
< HolFa ik
1% 32 ICAO PANS-OPS$} 20131 TERPS 8260.3C ©] %
o] g 7] FollA HAZEEal 1,000 fi o)5ke] A8
1S vlask 1otk At H AT 0.38 nm, B 0.96 nm,
= 1.5 nm, D 1.68 nm, E¥> 2.44 nm *}o] %3 PANS-OPS7}
TERPS .t} A3 -ofnbo] o 2 & & 4= itk o]
31 2}o] & ZH= o)1= PANS-OPS7} TERPS K U} A 3] 5 7%
S A3 43] AAES 1 27 wjitoltk
o]2] 3k x}o] 2 Q13 PANS-OPS 7|52 Z-8-38}0] 2k&d A
31999 o] Foll=-S TERPS] 7|58 488 4=+ 413
B Holl AollEo] T 55 vERATE wEbA oll=
3|9 E 913 495 Hlold oA FollE2TE A ==
g 57 98-S oJuldit) W3k TERPSOIA A3gdE A=
Sh= A13]7bo] PANS-OPSH.U A5l WA= o 27

A gjo] Akey), W) WAzte] $7HE A4 Tk
HEAVE 54 ARl $7hE Asi o o8] A5l
Stofof g,

>~ o_O
Hro 2 Wolg 4 9

33 2. M3|7odo| H|W(TERPS EE o &7h
Fig. 2. Comparison of circling area (TERPS standard vs
extended)

38 3. M3l H|W(ICAO PANS-OPS Cf TERPS =%
Fig. 3. Comparison of circling area (ICAO PANS-OPS vs
TERPS extended)
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Table 5. Minimum visibility at OCA.

Congory PANS.OPS RS
A 1.9 km 1.6 km
B 2.8 km 1.6 km
C 3.7km 2.4 km
D 4.6 km 3.2km
E 6.5 km 3.2km
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Fig. 4. Comparison of circling approach chart.
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Table 6. Design standards for instrument approach
procedures in domestic airports.

ICAO PANS-OPS US TERPS

Airport No. Airport No. Remarks
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